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ABSTRACT 
 
Nowadays, the prototype will be designed and be tested prior produces the real car. It is 
done to ensure better performance of the design especially for high cost products. The cost 
of prototype sometimes becomes higher and higher due to our demand to high performance 
system of the car itself. Therefore, it is important to have a system that can simulate the 
performance of the car before it can be used by the customer. For this purposes, the car 
simulators are being used as testing machine on car performance. This project will focus 
more on gearing system since that system is the most important parts for car performance. 
Simple electrical circuit will be design in order to take the data/signal on gearing design 
and to ensure the design is functional.  
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ABSTRAK 
 
Saat ini, prototaip direka dan diuji sebelum menghasilkan sesuatu kereta yang nyata. hal ini 
dilakukan untuk memastikan prestasi yang lebih baik dari rekebentuk terutama untuk 
produk yang mempunyai kos tinggi. kos prototaip kadang-kadang menjadi lebih tinggi dan 
lebih tinggi kerana permintaan untuk sistem berprestasi tinggi daripada kereta itu sendiri. 
oleh kerana itu, adalah penting untuk mempunyai sistem yang dapat mensimulasikan 
prestasi kereta sebelum boleh digunakan oleh pelanggan. untuk tujuan tersebut, simulator 
kereta digunakan sebagai ujian prestasi enjin kereta. projek ini akan lebih tertumpu pada 
sistem sejak gear yang merupakan bahagian yang paling penting untuk prestasi kereta.suatu 
litar elektrik akan dirancang dalam rangka untuk mengambil data atau isyarat pada 
rekabentuk gear dan untuk memastikan ia berfungsi. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1  INTRODUCTION 
 
Gear is a machine that can change the speed of the vehicle. It has a part having 
cut teeth, or cogs, that mesh with another toothed part in order to transmit torque. The 
rotating teeth is the cause of the changing energy from mechanical energy to kinetic 
energy. Two or more gears working in tandem are called a transmission and can 
produce a mechanical advantage through a gear ratio and thus may be considered a 
simple machine. Geared devices can change the speed, magnitude, and direction of a 
power source. The most common situation is for a gear to mesh with another gear. 
However a gear can also mesh a non-rotating toothed part, called a rack, thereby 
producing translation instead of rotation. 
 
In gear system, there has important element that makes it in function clearly 
which is speed and torque. These two elements are provided by transmission or gearbox 
by converging from a rotating power source to another device using gear ratios, the 
transmission adapts the output of the internal combustion engine to the drive wheels. 
Engines need to operate at a relatively high rotational speed, which is inappropriate for 
starting, stopping, and slower travel.  
 
The transmission reduces the higher engine speed to the slower wheel speed, 
increasing torque in the process. Transmissions are also used on pedal bicycles, fixed 
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machines, and anywhere else rotational speed and torque needs to be adapted. Often, a 
transmission will have multiple gear ratios (or simply "gears"), with the ability to switch 
between them as speed varies. This switching may be done manually (by the operator), 
or automatically. Directional (forward and reverse) control may also be provided. 
Single-ratio transmissions also exist, which simply change the speed and torque (and 
sometimes direction) of motor output. 
 
In motor vehicle applications, the transmission will generally be connected to 
the crankshaft of the engine. The output of the transmission is transmitted via driveshaft 
to one or more differentials, which in turn drive the wheels. While a differential may 
also provide gear reduction, its primary purpose is to change the direction of rotation. 
Conventional gear/belt transmissions are not the only mechanism for speed/torque 
adaptation. Alternative mechanisms include torque converters and power transformation 
(e.g., diesel-electric transmission, hydraulic drive system, etc.). Hybrid configurations 
also exist. 
 
Simulation is the imitation of some real thing, state of affairs, or process. The act 
of simulating something generally entails representing certain key characteristics or 
behaviors of a selected physical or abstract system. Simulation is used in many contexts, 
including the modeling of natural systems or human systems in order to gain insight into 
their functioning. Other contexts include simulation of technology for performance 
optimization, safety engineering, testing, training and education. Simulation can be used 
to show the eventual real effects of alternative conditions and courses of action. Key 
issues in simulation include acquisition of valid source information about the relevant 
selection of key characteristics and behaviours, the use of simplifying approximations 
and assumptions within the simulation, and fidelity and validity of the simulation 
outcomes. Simulation is a powerful and important tool because it provides a way in 
which alternative designs, plans and/or policies can be evaluated without having to 
experiment on a real system, which may be prohibitively costly, time-consuming, or 
simply impractical to do. That is, it allows you to ask "What if?" questions about a 
system without having to experiment on the actual system itself (and hence incur the 
costs of field tests, prototypes, etc.) 
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To demonstrate the design installation and the use of the right gear, we need a 
simulation system that allows us to know the performance of an invention so that we 
can be evaluated before using the actual design. This system will show us whether the 
use of gear in a vehicle are functioning properly. If we use the wrong gear, it can cause 
damage to the gearbox and the gear teeth on a moving train speed. It thus damages the 
whole system in gear. We can also use this system to determine whether the driver uses 
the correct gear. In addition, this system can also train their drivers to use the gear 
properly while driving. 
 
1.2 BACKGROUND OF STUDY 
 
 In this project, design and development of gearing system for car simulator will 
be conducted. The details phases of the new simulator development, from concept 
design consideration to hardware selection, fabrication and finally the testing process 
will be studies. The project will be started with literature review to gather all the 
information related to car simulation design. 
 
 Next the design concept or sketching the prototype of gearing system for car 
simulator will be evaluated using matrix chart method in order to select the best design 
will be finalized and drawn using Solidwork or Autocad software’s prior to the final 
design being fabricated. 
 
 This process will follow by fabrication process in order to develop the design. 
Fabrication process involves all basic mechanical processes such as grinding, drilling, 
cutting and etc. Once the fabrication process finished, the electrical circuit will be 
designed and will be attached to the final design for signal detection. 
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1.3       PROBLEM STATEMENT 
 
This study is about the design and develops the gearing system for car simulator. 
The prototype will be designed and be tested before produces the real car. It is done to 
ensure better performance of the design especially for high cost products. Sometimes 
the cost of the prototype becomes higher and higher due to our demand to high 
performance system of the car itself. So that, it is important to have a system that can 
simulate the performance of the car before it can be used by the customer. The car 
simulators are being used as testing machine on car performance for this purpose. This 
project will focus more on gearing system since that system is the most important parts 
for car performance. Simple electrical circuit will be designed in order to take the data 
or signal on gearing design and to ensure the design is functional. 
 
 
 
Figure 1.1: Example of car simulation programme 
 
Source: www.oktal.fr 
 
1.4  RESEARCH OBJECTIVE 
 
The main objectives of the study are: 
 
• To design the gearing system for car simulator 
• To fabricate the gearing system for car simulator 
• To design electrical circuit for simulator 
5 
 
1.5  SCOPE OF THE RESEARCH 
 
The ability to contribute the scope in designing the product is important to make 
it success. It can be the benchmarking for the development of the product. To 
accomplish the objectives, there are three scopes project which are: 
 
• Sketching and designing processes will be done by using Solidwork  
software 
• Fabrication of the gear system using various mechanical processes such  
as welding, cutting, fitting etc. 
• Design the electrical circuit for signal detection 
 
 
  
 
 
 
CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
2.1 INTRODUCTION 
 
Gear are used in most types of machinery, Nuts and bolts are a common machine  
elements that be needed on from time to time by almost all machines. It has been use for 
over three thousand years and they are in important element in all manner of machinery 
used in all times. Gear design is difficult complicated art. The constant pressure to build 
less expensive, quieter running, lighter weight, and more powerful machinery has 
resulted in a steady change in gear designs. At present much is known about gear load 
carrying capacity, and many complicated processes for making gears are available. The 
industrialized nations are all doing gear research work in their universities and 
manufacturing companies. Even less developed countries are doing a certain amount of 
research work in mathematics of gears and in gear applications of particular interest. 
 
Early transmissions included the right-angle drives and other gearing in 
windmills, horse-powered devices, and steam engines, in support of pumping, milling, 
and hoisting. Most modern gearboxes are used to increase torque while reducing the 
speed of a prime mover output shaft (e.g. a motor crankshaft). This means that the 
output shaft of a gearbox will rotate at slower rate than the input shaft, and this 
reduction in speed will produce a mechanical advantage, causing an increase in torque. 
A gearbox can be setup to do the opposite and provide an increase in shaft speed with a 
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reduction of torque. Some of the simplest gearboxes merely change the physical 
direction in which power is transmitted. 
 
Many typical automobile transmissions include the ability to select one of 
several different gear ratios. In this case, most of the gear ratios (often simply called 
"gears") are used to slow down the output speed of the engine and increase torque. 
However, the highest gears may be "overdrive" types that increase the output speed. 
 
The efficiency of these power transmission systems is an important design factor 
due to the following reasons: 
 
i. Efficient power transmission systems ensure fuel economy of 
automobiles, marine vessels and aircrafts. 
 
ii. With less fuel consumption, less pollutant gases and particulate are 
emitted to the environment 
 
iii. Since power losses amount to heat generation within the gearbox, several 
gear failure modes such as scoring and fatigue can be directly influenced 
by the efficiency of the gearing system. 
 
iv.  Improved efficiency of a gearing system can reduce the requirements on 
the capacity of the lubrication system and the gearbox lubricant and 
thereby reducing the operation costs of the system. 
 
iv. Efficiency prediction can assist in estimating the power requirements 
during the design stage of a machine and thus ensuring that the system 
operates reliably. It can also assist in estimating the power output for a 
given power input. 
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2.2 GEAR MANUFACTURING HISTORY 
 
On the way mechanics actually cut gears. Edward Sang produced a treatise in 
Edinburgh in 1852 that ultimately laid the groundwork for the generating type of gear-
cutting.  
 
By 1867, William Sellers had exhibited a milling machine gear cutter in which 
the sequence of automatic motions was so controlled by stops. The cutter could not 
advance unless and until the gear blank had been correctly indexed for the next tooth. 
When all the teeth had been cut, the machine stopped automatically. Then the moulding 
generating cutter was devised. Instead of indexing the gear blank, the cutter and the gear 
blank are given synchronous motions, so that the two are correctly meshed together. In 
1880 Ambrose Swasey for Pratt & Whitney developed one machine that operated on the 
“describing-generating” method. In 1889, George B. Grant developed another one and 
started a gear-cutting shop.  
 
In 1884, Huge Bilgram of Philadelphia came out with a gear shaper working on 
the moulding generating principle to make small bevel gears for the chainless bicycle. 
In 1898, James E. Gleason invented a machine that generated bevel gears by using a 
rotary cutter and a combination of motions- rotary, swinging of the cutter carrier, and 
lateral. Gleason’s machine was fully automatic that provided the manufacturing solution 
to bevel gearing used in differential drive. Oscar J. Beale developed the other bevel-gear 
generator for Brown & Sharpe in 1900 that was of significant commercial significance.  
 
The most advanced gear cutting machine of the moulding generating type was 
Fellows’ gear shaper of 1897 that was invented just in time to produce gears that would 
be needed for automobiles. Edwin Fellows designed the teeth of his cutter in such a way 
that one cutter could be used to make gears of any diameter provided the pitch was the 
same. The only qualification was that their teeth must be of the specific helix angle the 
cutter was designed to produce. To make hardened cutters for his shaping machine, 
Fellows created another machine.  
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Hobbing was the last to come. The first attempt to cut gears by using a worm 
with teeth on it may have been by Ramsden in England in 1766. In 1835, Josheph 
Whitworth produced a machine that would hob spiral gears. Many improvements by 
others followed. But the hobber did not become practical until Pfauter, working in 
Germany built a machine with a cutter axis that was not at 900 to the gear axis. There 
were many problems in developing the process, but by 1909, there were at least 24 firms 
manufacturing gear-hobbing machines. 
 
2.3  DEFINITION OF GEAR 
 
A round or cylindrical mechanical component with teeth, used to transmit 
power. Gears are designed to mesh with one another and can alter the speed, torque, or 
direction of mechanical energy. 
 
2.4 GEAR SHIFT 
 
 A gear stick (also known as gearstick, gear lever, selection lever, shift 
stick and gear shifter) is the lever used to change gear in a vehicle, such as 
an automobile, with manual transmission or several common forms of automatic 
transmission. The device is used to change gear; in a manual transmission vehicle this 
will normally be done whilst depressing the clutch pedal with the left foot to disengage 
the engine from the drive train and wheels. Automatic transmission vehicles, robotized 
manuals, and those with continuously variable transmission gearboxes, do not require a 
clutch pedal. 
 
Gear sticks are most commonly found between the front seats of the vehicle, 
either on the center console (sometimes even quite far up on the dashboard), the 
transmission tunnel, or directly on the floor. Some vehicles have a column shift where 
the lever is mounted on the steering column - this arrangement was once almost 
standard practice in the United States until relatively recently, which had the added 
benefit of allowing for a full width bench-type front seat (though some models with 
bucket seating as an option include it). It has since fallen out of favor, although it can 
still be found widely on US-market pick-up trucks, vans, and "full-size" US sedans such 
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as the Ford Crown Victoria. A dashboard mounted shift was common on certain French 
models such as the Citroen 2CV and Renault 4. The Bentley Mark VI had its gear lever 
to the right of the right-hand drive driver's seat, alongside the driver's door, where it was 
not unknown for British cars to also have their handbrake. (Left-hand drive models 
received a column shift.) 
 
In some modern sports cars, the gear lever has been replaced entirely by 
"paddles", which are a pair of levers, usually operating electrical switches (rather than a 
mechanical connection to the gearbox), mounted on either side of the steering column, 
where one increments the gears up, and the other down. Formula 1 cars typically used to 
hide the gear stick behind the steering wheel within the nose bodywork before the 
modern practice of mounting the "paddles" on the (removable) steering wheel itself. 
 
A gear knob is the physical interface between the manual transmission stick 
shift and the drivers hand. The gear knob or gear shift knob or stick shift knob is at the 
end of the gear stick; it forms the handle of the gear stick. Typically the gear knob 
includes a diagram of the shift pattern of the gear selection system. As an example, gear 
shift has a position to which the gearstick should be moved when selecting a gear. In 
some older manual transmission vehicles it may incorporate a switch to engage 
an overdrive; in some automatic transmission vehicles it may incorporate a switch to 
engage a special mode such as a sports mode. Both of the above-mentioned switches 
may also be found on the console or on steering column stalks instead. Shifters on the 
steering column are typically called a "three on the tree" being a three speed 
transmission in the forward gears. The lowest of these gears is also called a "Granny 
Gear". 
 
Many automatic transmission vehicles have extra controls on the gear stick, or 
very close by, which modify the choices made by the transmission system depending on 
engine and road speed; for example, "sports" or "economy" modes which will broadly 
speaking allow, respectively, for higher and lower revolutions per gear, before changing 
up. 
 
